Fibronectin accumulation in glomerulosclerotic lesions: self-assembly sites and the heparin II binding domain.
Glomerulosclerosis is a severe complication of many immunologically-mediated kidney diseases, eventually resulting in loss of renal function. In chronic graft-versus-host disease (GvHD) in mice, a model for human lupus nephritis, the end-stage sclerotic lesions were previously shown to contain large amounts of fibronectin (FN). This study investigated a domain-specific accumulation process of circulating plasma FN (pFN) in sclerotic lesions. GvHD mice were injected with FITC-conjugated pFN or pFN-fragments, with or without heparin pre-incubation. pFN fragments were generated by digestion of pFN by cathepsin D, after which the fragments were separated on a heparin affinity column. Thus, two batches of fragments were obtained with either low or high affinity for heparin. FN accumulation was accompanied by an up-regulated expression of integrin alpha5beta1, the FN receptor, in the periphery of sclerotic lesions. pFN-FITC injected into GvHD mice was trapped in sclerotic glomeruli within 24 hours. Both heparin and non-anti-coagulant heparin blocked the accumulation of pFN-FITC, indicating that the protective effect of heparin in the trapping of FN is independent of its anticoagulant properties, and probably results from preventing direct binding of FN in the sclerotic lesions. To investigate whether FN binds in the glomerulus via the heparin-binding regions, pFN fragments were generated and injected into GvHD mice. Whereas the fraction with high affinity for heparin did not accumulate in the sclerotic glomeruli, the fraction with low affinity for heparin did. Partial sequencing of the isolated peptides showed that in the glomerulus fibronectin does not bind via the heparin II binding region. We hypothesize that the protective effect of heparin treatment may be the result of steric hindrance of the specific binding sites, that is, the I1-5 and/or III1 self-assembly sites of FN.